Introduction
The long-lived isotope of argon, 42 Ar, is a potential background source in argon-based low background detectors. The isotope undergoes a beta decay with a half-life of 32.9 years and the beta decay of its daughter isotope, 42 K, has the maximum electron energy of 3.52 MeV. The decay scheme is shown in Figure 1 . The potential background problem from 42 Ar was first identified by the ICARUS experiment [1, 2] . Ray Davis pointed out that a significant amount of 42 Ar could be formed in the Earth's atmosphere due to nuclear weapon tests in the upper atmosphere carried out at the end of the 1950s−beginning of the 1960s [3] .
Estimates of the 42 Ar concentration in atmospheric argon were carried out in 1995 using the available information on nuclear tests [4, 5] . During such tests 42 Ar can be produced via a two-step neutron capture reaction:
40 Ar(n,γ) 41 Ar (1) 41 Ar(n,γ) 42 Ar (2) The above mechanism of 42 Ar production requires a very high neutron flux, the condition fulfilled during nuclear tests in the upper atmosphere. [9] . It should be noted that a surplus of events above the expected background was observed in the DBA experiment in a single electron energy spectrum. However, due to multiple other sources that can contribute to this event topology it was difficult to attribute these events to 42 Ar. A conservative approach was therefore adopted and only an upper limit established.
More recently, the GERDA-I experiment carried out an independent measurement of the 42 Ar concentration [11] . The aim of the experiment is to search for the neutrinoless double beta decay (0νββ) of 76 Ge. The experimental signature of 0νββ is a peak at the Q-value of the decay (2039 keV). The isotope of 42 K is therefore a potential background source for this experiment. The GERDA collaboration carried out a thorough study of the influence of the electric field on the level of background and methods of its reduction.
Thin-walled copper containers, mini-shrouds, were constructed around HPGe detectors to isolate them from the main liquid argon volume. It resulted in a significant reduction of the background in the 0νββ region and allowed the 3 42 Ar concentration in liquid argon to be estimated, giving a range of (7 − 12) · 10 −21 atoms 42 Ar/atom 40 Ar [11] 1 . Although this value is higher than the limit obtained in [9] , it is worth noting that, within errors, the observed effect corresponds to the excess seen in the DBA detector. The new analysis of the DBA single electron events presented here has been triggered by the GERDA-I result.
Updated DBA result on 42 Ar concentration
The data obtained in the DBA experiment [9] have been reanalyzed to esti- 4 digitized signals from all anodes to be recorded. A more detailed description of the experiment can be found in [9] .
During the data taking period the electric field was 1.9 kV/cm in the cathodegrid gap and 4 kV/cm in the anode-grid gap. The detector energy scale was calibrated using 22 Na (E γ = 1275 keV) and 88 Y ((E γ = 1836 keV) radioactive sources (see description in [9] ). The energy resolution of the chamber was ∼ 6%
(FWHM) at the 0νββ transition energy of 100 Mo, 3 MeV.
A single electron signature is used to select candidate events from 42 K decays. This effect is illustrated in Figure 3 . The energy scale correction has been applied to the single electron energy spectrum, which is shown in Figure 5 .
Decays of
MC simulations have been carried out to evaluate the detection efficiency in Energy (keV)
Counts/100 keV Table 1 ).
Other sources of the systematic error include the energy scale calibration, the 42 K ion distribution in liquid argon and its effect on the detection efficiency.
The argon used in the detector had been produced ∼ 10 years before the measurements were carried out. Thus, given the half-life of 42 Ar (32.9 years) the concentration of the isotope in the detector's volume is 20% lower than that in the Earth's atmosphere.
Using the above parameters and accounting for the total fiducial 
+17
−32 µBq/kg, in agreement with the earlier GERDA-I result [11] . We also note that the presented result is consistent with the mechanism of 42 Ar production suggested in [6] .
